Thickness modulation at the edges of nanostructured magnetic thin films is shown to In contrast, the high PMA in a (001)-oriented L10-FePt film, which can be described as
anisotropy was lower in the tapered edge regions which switched at a lower reverse field compared to the center of the wire. The L10-FePt wires showed opposite behavior with the tapered regions exhibiting higher anisotropy.
Thin film materials with strong perpendicular magnetic anisotropy (PMA) such as [Co/Pd]n multilayers and L10-FePt are useful for a variety of magnetic recording and logic devices because their high anisotropy promotes thermal stability at low dimensions [1] [2] [3] [4] [5] . The PMA in [Co/Pd]n multilayers originates from interfacial anisotropy which is induced by lattice mismatch strain [6] [7] [8] . A greater PMA is achieved by increasing the number of interfaces or optimizing the interfacial structure in [Co/Pd]n multilayers [1, 9] .
In contrast, the high PMA in a (001)-oriented L10-FePt film, which can be described as [ [10] [11] [12] .
The study of the magnetic reversal processes in thin film materials with high PMA is of significant importance [13] [14] [15] , especially in patterned nanoscale structures since they play a key role in many device applications. The reversal is affected by the magnitude of PMA as well as the shape and size of the nanostructure which affect the micromagnetic configuration and the nucleation and propagation of domains. The nature and geometry of the edges is particularly important because of demagnetizing fields which affect dynamic magnetic properties such as edge modes and domain wall motion [16, 17] , and because edge roughness can provide nucleation or pinning sites for domain walls.
Magnetic properties including PMA and magnetization also vary near the edges because the edges may consist thinner layers or of more disordered material, depending on the fabrication process. Thus, control of the edges of nanostructures provides a path to further design the magnetic properties. In this article, we describe how edge tapering affects PMA and switching of nanostructures made from both [Co/Pd]n multilayers and L10-FePt films, allowing PMA to be enhanced or reduced near the edge, and show how this affects domain nucleation.
The samples with edge taper are produced using methyl methacrylate (MMA) -polymethyl methacrylate (PMMA) double-layer resist, where each resist layer has different solubility in the same developer after exposure [18] . Electron-beam lithography is used to expose the patterns in the bilayer. After exposure, the bottom layer resist dissolves faster than the top layer in the developer, resulting in an undercut profile. When used in a liftoff process with sputtering or other physical vapor deposition processes, this produces features with a tapered profile [19] and lower sidewall roughness than that obtained from single-layer resist, as shown in Fig. 1(a We now discuss the behavior of tapered PMA L10-FePt wires on MgO (001) substrate.
The easy axis is along the c-axis of the tetragonal unit cell which is oriented out-of-plane.
The PMA in L10-FePt is dependent on the strain at the interface with the MgO substrate and experimentally, the PMA decreases with increasing FePt thickness. Therefore, the 10 nm film had better order and crystallographic texture, and higher anisotropy than the 20 nm film. This is expected to enable nucleation of reverse domains at a lower applied field in the thicker film. However, VSM also showed that the coercive field for the annealed continuous films is (111) oriented grains [22] [23] [24] .
These differences suggest that the tapered edges of the L10-FePt would have a higher PMA than the wire center. The wires were 25 nm thick and prepared under the same conditions as the continuous films and annealed after liftoff. As shown in Fig. 4 , magnetization reversal began in the tapered wires at = -2 kOe and the density of reverse domains was higher at the wire center than at the tapered edge. This is consistent with our expectation that lower PMA at the wire center facilitates DW nucleation for L10-FePt. Although preferential nucleation of reverse domains was observed at the wire center, the effect is less distinct compared to [Co/Pd]20: despite the difference in domain density and size, the reversal process at the center and the edge both took place at = -2 kOe within the measurement resolution. When the reversal field increased to = -3 kOe, the proportion of reversed magnetic domains also increased and domains were present uniformly across the wire. could also affect other edge-related properties such as ferromagnetic resonant modes [16] or domain wall [17] or skyrmion dynamics. 
